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(54) SEMICONDUCTOR MANUFACTURING DEVICE 

(57)Abstract: 

PURPOSE: To provide a semiconductor production technology 
by which electric power, heat, etc., can be uniformly transmitted 
on an entire semiconductor wafer by keeping uniform and at a 
minimum a clearance between the rear of the semiconductor 
wafer and a wafer mounting base. 

CONSTITUTION: A lower electrode 1 for mounting a wafer 5 
thereon is of hollow construction in which a thin film mounting 
surface 2 made of an elastic member is provided, and a hollow 
part 1a of the electrode 1 is connected with a pressurizing line 
10 and a pressure-reducing line 12 connected to each other 
through a branching valve 1 1, a pressure sensor 13, an 
electrode warp detection sensor 1 5 for detecting the warp 
quantity of the surface 2, and an electrostatic sensor 7 for 
monitoring the warp quantity of the wafer 5. By regulating the 
pressure in the part 1a through feedback control of the sensors 
13 and 15 based on the warp quantity of the wafer 5 that has 
been detected by the sensor 7, the deformation quantity of the 
irregularity on the surface 2 is adjusted, thereby ensuring a 
uniform contact state between the rear of the wafer 5 and the 
surface 5. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] Semiconductor fabrication machines and equipment characterized by having doubled with the 
curvature configuration of the semi-conductor wafer concerned the configuration of the installation side 
which touches a semi-conductor wafer, and having the wafer installation base which can be changed into the 
configuration of arbitration. 

[Claim 2] Said wafer installation bases are semiconductor fabrication machines and equipment according to 
claim 1 which the field used as said installation side is the hollow structure which presents a diaphragm 
structure, and are characterized by controlling the configuration of said installation side to arbitration by 
changing the internal pressure of said hollow structure according to the curvature configuration of said semi- 
conductor wafer. 

[Claim 3] Semiconductor fabrication machines and equipment according to claim 2 characterized by 
controlling the deformation property in each part of said installation side accompanying change of said 
internal pressure by arranging the diaphragm of arbitration at the rear face of said diaphragm structure used 
as said installation side. 

[Claim 4] Semiconductor fabrication machines and equipment according to claim 2 or 3 characterized by 
controlling the deformation property in each part of said installation side accompanying change of said 
internal pressure by changing distribution of the thickness of said diaphragm structure of said installation 
side. 

[Claim 5] Said installation sides of said wafer installation base are semiconductor fabrication machines and 
equipment according to claim 1, 2, 3, or 4 characterized by changing the configuration of said installation 
side by presenting the multilayer structure which made two or more plates from which coefficient of thermal 
expansion differs rival, and changing the temperature of each part of each plate of said. 
[Claim 6] Said installation sides of said wafer installation base are semiconductor fabrication machines and 
equipment according to claim 1 characterized by changing the configuration of said installation side to 
arbitration by consisting of the aggregate of concentric circular ring-like part material, and controlling the 
amount of protrusions of each ring-like part material of said. 

[Claim 7] Said installation sides of said wafer installation base are semiconductor fabrication machines and 
equipment according to claim 1 characterized by changing the configuration of said installation side to 
arbitration by becoming shaft orientations from the aggregate of two or more movable cylindrical members, 
and controlling the amount of protrusions of the point of each cylindrical member of said. 
[Claim 8] Semiconductor fabrication machines and equipment according to claim 1, 2, 3, 4, 5, 6, or 7 
characterized by changing statically or dynamically the configuration of said installation side of said wafer 
installation base based on one [ said amount of curvatures of said semi-conductor wafer which was equipped 
with the 1 st measurement means which measures the amount of curvatures of said semi-conductor wafer, 
and was obtained from this 1st measurement means, and / at least ] information on distribution. 
[Claim 9] Semiconductor fabrication machines and equipment according to claim 1, 2, 3, 4, 5, 6, 7, or 8 
characterized by having the 2nd measurement means which carries out the monitor of the configuration of 
said installation side, and controlling form status change-ization of the installation side concerned by 
feedback control. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention is applied to the semiconductor fabrication machines and 
equipment which process a request where a semi-conductor wafer is supported on a wafer installation base 
about a semi-conductor manufacturing technology, and relates to an effective technique. 
[0002] 

[Description of the Prior Art] For example, generally in the dry etching system, the electrode which carries a 
wafer is formed evenly. It is required that it should have the function for this electrode to tell power 
efficiently and to make homogeneity conduct heat. 

[0003] By the way, in recent years, although a SOI (Silicon On Insulator) wafer is increasingly used 
abundantly at a wafer process, the gryposis of the SOI wafer is carried out to the convex (it is made the 
amount of curvatures and is 50-100 micrometers) on manufacture. This gryposis cannot be decreased 
simply. Thus, if the wafer which carried out the gryposis is put on a flat electrode, a clearance will be 
produced between a wafer core and an electrode surface, and transfer of power and heat will become an 
ununiformity. This heterogeneity causes process dispersion, such as etching heterogeneity. The same thing 
can be said also in a spatter process including CVD or a quartz spatter. Moreover, in the ion implantation 
process performed to a susceptor by laying a wafer, since it becomes easy to produce a crystal defect by the 
temperature rise of a wafer, the increment in a gap with the susceptor front face by the curvature of the 
above wafers causes the local temperature rise by poor heat dissipation, and serves as a cause to which the 
defective yield is reduced. 

[0004] The silicon wafer of not only the above SOI wafers but the former [ curvature / of a wafer ] may also 
become a problem. At the time of the acceptance from a wafer manufacturer, although the amount of 
curvatures is usually about 20 micrometers or less, if membrane formation of heat treatment, an oxidation 
process, etc. is repeated, being set to about 100 micrometers or more is known experientially. Since this 
amount of curvatures is changed within wafer down stream processing, even if it creates the electrode and 
susceptor of a configuration corresponding to the specific amount of curvatures, it will become meaningless. 

[0005] Furthermore, with multiple use of diameter[ of macrostomia ]-izing of a wafer, and a SOI wafer, the 
absolute value of the amount of curvatures increases and it is expected that the above problems actualize 
also by the increment in the gap on a wafer rear face and the front face of a susceptor. 
[0006] In addition, the conventional dry etching and the conventional ion implantation technique in a semi- 
conductor manufacturing technology are indicated by reference, such as Kogyo Chosakai Publishing Co., 
Ltd., November 18, Showa 61 issue, the "electronic ingredient" November, 1986 issue separate attachment 
P128-P133 and Kogyo Chosakai Publishing Co., Ltd., November 20, Showa 59 issue, and the "electronic 
ingredient" November, 1984 issue separate attachment P62-P66, for example. 
[0007] 

[Problem(s) to be Solved by the Invention] As mentioned above, with the conventional technique, since 
consideration was not made about fluctuation of the curvature of a wafer, but a wafer rear face, an electrode 
surface, and a gap with a susceptor were formed in an ununiformity and uniform transfer of power or heat 
was not obtained, there was a problem that the homogeneity of a process fell. 
[0008] For example, in a dry etching system, if the temperature control of a wafer is important and 
temperature control is imperfect, the temperature rise of a wafer will become uneven and etch uniformity 
will fall. For example, if wafer temperature exceeds the thermal resistance of a resist, a resist will deteriorate 
and the target pattern dimension will no longer be obtained. 
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[0009] Furthermore, if it becomes beyond a value with a wafer rear face and the gap of an electrode, 
abnormality discharge arises between a wafer rear face and an electrode, some electrode materials fix at the 
wafer rear face, it becomes the cause of dispersion in wafer flat dry etching at the time of the wafer 
immobilization by vacuum adsorption at a next exposure process etc., or becoming the cause of 
contamination is known. 

[0010] Moreover, in ion implantation equipment, after wafer temperature has risen, when ion implantation is 

performed, it is as above-mentioned that a crystal defect occurs in heat treatment of degree process. 

[001 1] The purpose of this invention is by maintaining the gap of the rear face of a semi-conductor wafer, 

and a wafer installation base at homogeneity and the minimum to offer the semi-conductor manufacturing 

technology which can equalize transfer of power, heat, etc. all over a semi-conductor wafer. 

[0012] The other purposes and the new description will become clear from description and the 

accompanying drawing of this specification along [ said ] this invention. 

[0013] 

[Means for Solving the Problem] It will be as follows if the outline of a typical thing is briefly explained 
among invention indicated in this application. 

[0014] That is, the semiconductor fabrication machines and equipment of this invention double with the 
curvature configuration of the semi-conductor wafer concerned the configuration of the installation side 
which touches a semi-conductor wafer, and are equipped with the wafer installation base which can be 
changed into the configuration of arbitration. 

[0015] Moreover, in semiconductor fabrication machines and equipment according to claim 1, a wafer 
installation base is the hollow structure where the field used as an installation side presents a diaphragm 
structure, and this invention controls the configuration of an installation side to arbitration by changing the 
internal pressure of hollow structure according to the curvature configuration of a semi-conductor wafer. 
[0016] Moreover, this invention controls the deformation property in each part of the installation side 
accompanying change of internal pressure in semiconductor fabrication machines and equipment according 
to claim 2 by arranging the diaphragm of arbitration at the rear face of a diaphragm structure used as an 
installation side. 

[0017] Moreover, this invention controls the deformation property in each part of the installation side 
accompanying change of internal pressure by changing distribution of the thickness of the diaphragm 
structure of an installation side in semiconductor fabrication machines and equipment according to claim 2 
or 3. 

[0018] Moreover, this invention controls the configuration of an installation side in semiconductor 
fabrication machines and equipment according to claim 1, 2, 3, or 4 by the installation side of a wafer 
installation base presenting the multilayer structure which made two or more plates from which coefficient 
of thermal expansion differs rival, and changing the temperature of each part of each plate. 
[0019] Moreover, in semiconductor fabrication machines and equipment according to claim 1, this invention 
changes the configuration of an installation side to arbitration, when the installation side of a wafer 
installation base consists of the aggregate of concentric circular ring-like part material and controls the 
amount of protrusions of each ring-like part material. 

[0020] Moreover, in semiconductor fabrication machines and equipment according to claim 1 , the 
installation side of a wafer installation base becomes shaft orientations from the aggregate of two or more 
movable cylindrical members, and this invention changes the configuration of an installation side to 
arbitration by controlling the amount of protrusions of the point of each cylindrical member. 
[0021] Moreover, in semiconductor fabrication machines and equipment according to claim 1, 2, 3, 4, 5, 6, 
or 7, this invention is equipped with the 1 st measurement means which measures the amount of curvatures 
of a semi-conductor wafer, and changes the configuration of the installation side of a wafer installation base 
statically or dynamically based on one [ the amount of curvatures of the semi-conductor wafer obtained 
from this 1 st measurement means, and / at least ] information on distribution. 

[0022] Moreover, in semiconductor fabrication machines and equipment according to claim 1, 2, 3, 4, 5, 6, 
7, or 8, this invention is equipped with the 2nd measurement means which carries out the monitor of the 
configuration of an installation side, and controls form status change-ization of the installation side 
concerned by feedback control. 
[0023] 

[Function] according to the semiconductor fabrication machines and equipment of above-mentioned this 
invention — for example, an electrostatic sensor — or a photo sensor — ** — the amount of curvatures of a 
semi-conductor wafer is measured with the 1st measurement means, and the configuration of the installation 
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side of a wafer installation base is changed to the condition corresponding to the curvature condition of a 
semi-conductor wafer based on a measurement result. According to the amount of curvatures of the semi- 
conductor wafer measured beforehand, you may opt for change of the configuration of this installation side 
statically, and may opt for it dynamically according to fluctuation of the amount of curvatures of the semi- 
conductor wafer of a under [ process advance ]. 

[0024] It is possible to change the curvature of the installation side which presents a diaphragm structure as 
an approach of changing the configuration of the installation side of a wafer installation base, by increasing 
or decreasing the internal pressure of a wafer installation base in the air, for example. At this time, the 
deformation of each part of an installation side can be made in agreement with the distribution property of 
the curvature of a semi-conductor wafer by arrangement of a diaphragm, and control of thickness 
distribution. 

[0025] Moreover, it is constituting from multilayer structure which made two or more plates from which 
coefficient of thermal expansion's differs an installation side rival as an approach of realizing form status 
change-ization of an installation side, and controlling the temperature of each part of each plate, and the 
deformation of an installation side may be controlled. 

[0026] Moreover, the configuration of an installation side may be controlled to arbitration by constituting 
the installation side of a wafer installation base from the aggregate of a cylindrical member, and changing 
the amount of protrusions of the point of each cylindrical member. 
[0027] 

[Example 1] Hereafter, the semiconductor fabrication machines and equipment which are one example of 
this invention are explained to a detail, referring to a drawing. In addition, the following explanation 
explains the case where it applies to a dry etching system as an example of semiconductor fabrication 
machines and equipment. 

[0028] Drawing 1 is the abbreviation sectional view showing an example of the configuration of the dry 
etching system which is one example of this invention. 

[0029] Inside the vacuum chamber 6, the lower electrode 1 which served as the installation base of a wafer 
5, and the up electrode 3 counter, and are arranged. While the exhaust air of the interior of the vacuum 
chamber 6 to a desired degree of vacuum is enabled by the vacuum pump which connects with the exhaust 
air port 14 and is not illustrated, a desired etching ambient atmosphere is formed by the reactant gas 
supplied from the outside through the gas inlet 4 established in the center section of the up electrode 3. 
Between the lower electrode 1 and the up electrode 3, desired high-frequency power is impressed from RF 
generator 8. 

[0030] Although not illustrated especially, the conveyance device is connected to the vacuum chamber 6, 
and carrying in and taking out of a wafer 5 are performed. 

[0031] In this case, the lower electrode 1 is presenting the structure of having centrum la of the sealing 
condition equipped with the installation side 2 of the shape of a thin film which touches a wafer 5, 
installation immobilization of the wafer 5 is carried out on this installation side 2 by pressing a periphery by 
the wafer clamp 1 7, and etching is performed in that condition. Temperature control Rhine 9 is connected to 
the lower electrode 1 , and it is possible to control the temperature of the wafer 5 at the time of etching, and 
the lower electrode 1 to a desired value. 

[0032] The installation side 2 is made from a thin film material, a spring material, etc. in order to obtain 
resiliency, and the lower electrode 1 of the shape of a cup which supports the installation side 2 concerned is 
made from a thick big metallic material, in order to make rigidity high. In addition, the installation side 2 
can use what thin-film-ized for example, not only a metal but the quartz ingredient. If the inside of centrum 
la is pressurized, the installation side 2 will deform into it at concave, if it decompresses to a convex. Since 
deformation is decided by the difference with the pressure in the vacuum chamber 6, the curvature at the 
time of deformation of the installation side 2 is controllable by controlling ** of centrum la. 
[0033] Reduced pressure Rhine 12 connected to pressurization Rhine 10 connected to the source of 
hydrostatic pressure which is not illustrated, the vacuum pump which is not illustrated, and a pressure sensor 
13 and the electrode curvature detection sensor 15 which detects the amount of curvatures of the installation 
side 2 concerned are further connected to centrum la of the lower electrode 1 through the branching valve 
11. And the convex of the installation side 2 or the deformation of concave is controlled by controlling ** of 
centrum la by feedback control of a pressure sensor 13 and the electrode curvature detection sensor 15. 
[0034] The diaphragm 16 is arranged at the inner skin of the installation side 2, and distribution of the 
deformation of a convex and each part at the time of concave deformation is set as the desired condition by 
adjusting the rigidity of each part of the installation side 2 concerned. 
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[0035] The pressurization of centrum la for making the installation side 2 transform into a convex may be 
liquids, such as not only a compression gas but FURORINATO by which pressurization was carried out. 
Rather, from the point of heat conduction, it is more effective than a gas. 

[0036] Moreover, the electrostatic sensor 7 is formed in the interior of centrum la of the lower electrode 1, 
and it is possible to carry out the monitor of the amount of curvatures of the wafer 5 laid on the installation 
side 2. 

[0037] Hereafter, an example of an operation of the etching system of this example is explained. 
[0038] First, a wafer 5 is laid in the installation side 2, and it fixes by the wafer clamp 17. Carrying out the 
monitor of the electrode curvature detection sensor 1 5 and the pressure sensor at this time, so that the 
monitor of the curvature condition and amount of a wafer 5 may be carried out by the electrostatic sensor 7 
and the clearance between the rear face of the wafer 5 concerned and the installation side 2 may be in the 
uniform and minimum adhesion condition in each part, the internal pressure of centrum 1 a of the lower 
electrode 1 is controlled, and the installation side 2 is made to transform into a convex or concave. 
[0039] In this way, controlling the temperature of the lower electrode 1, the installation side 2, and a wafer 5 
by temperature control Rhine 9 to a desired value, after the rear face of a wafer 5 has stuck to the installation 
side 2 It is made the degree of vacuum of a request of the interior of the vacuum chamber 6, a reactant gas 
ambient atmosphere is formed, high-frequency power is impressed between the up electrode 3 and the lower 
electrode 1 through RF generator 8, and actuation which etches the front face of a wafer 5 is performed by 
plasma-izing reactant gas and exciting it. 

[0040] When the curvature condition of the wafer 5 under etching is supervised by the electrostatic sensor 7 
and the curvature condition of a wafer 5 changes during etching advance if needed at this time, at any time, 
control a branching valve 11, change the internal pressure of centrum la, the installation side 2 is made to 
transform so that it may follow in footsteps of change of the curvature condition concerned, and the 
adhesion condition of the installation side 2 and the rear face of a wafer 5 is maintained. 
[0041] Thus, according to the etching system of this example, the configuration of the installation side 2 is 
changed according to the curvature of a wafer 5, since control of maintaining the adhesion condition of the 
installation side 2 and the rear face of a wafer 5 is possible, it is avoided that dispersion in the temperature 
distribution of the wafer 5 by dispersion in the gap of the rear face of a wafer 5 and the installation side 2 
etc. occurs, and it can obtain homogeneity and a good etching result all over a wafer 5. Moreover, 
generating of the abnormality discharge between the rear face of a wafer 5 and the installation side 2 is also 
prevented certainly, and damage, contamination, etc. of the rear face of a wafer 5 can be certainly prevented 
to stabilization of an etching reaction, and a pan. 

[0042] In addition, as a configuration of the installation side 2, as illustrated to drawing 1 , it is good also as 
installation side 2b not only with forming a diaphragm 16 but the cross-section configuration of a concave 
lens mold which is illustrated by installation side 2a of a convex lens mold which was illustrated to drawing 
2 , or drawing 3 . 

[0043] Furthermore, it may be made to perform deformation of a convex or concave and control of 
deformation by being referred to as the so-called bimetal type of installation side 2c which made two or 
more plates from which a coefficient of thermal expansion differs rival, and controlling the temperature of 
each plate so that it may be illustrated by drawing 4 . At this time, control by change of the internal pressure 
of centrum la may be used together. 

[0044] Furthermore, the shape of surface type of 2d of installation sides may be controlled to present the 
shape of discontinuous toothing by constituting 2d of installation sides from concentric circular ring-like 
part material 2e-2g, and making it change with the drives which do not illustrate the each ring-like part 
material [ 2e-2g ] amount of protrusions independently to be illustrated in the abbreviation sectional view of 
drawing 5 , and the top view of drawing 6 . 

[0045] Furthermore, cylindrical member 2j of a large number with the cross section of a forward hexagon is 
bundled in the condition movable to shaft orientations so that it may be illustrated by drawing 7 . It is good 
by controlling the amount of protrusions according to an individual also as structure which controls 
uniformly the gap (adhesion condition) of 2h of installation sides, and the rear face of a wafer 5 so that 2h of 
installation sides where the edge of each cylindrical member 2j touches may be formed in the rear face of a 
wafer 5 and all the edges of each cylindrical member 2j may touch the rear face of a wafer 5. 
[0046] In addition, although not illustrated especially, you may make it the structure of changing the 
configuration of the installation side 2, by dividing centrum la of the lower electrode 1 into two or more **, 
and controlling independently the pressurization/reduced pressure of each **. 
[0047] 
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[Example 2] Drawing 8 is the abbreviation sectional view of the dry etching system which are other 
examples of this invention. 

[0048] The dry etching system of this example consists of an etching chamber 24, a cassette room 21, and a 
load lock chamber 22 that connects these both. The wafer cassette 25 by which two or more wafers 5 are 
contained is held in the interior of the cassette room 21 . 

[0049] An electrode 28 and up electrode 28a corresponding to curvature of structure which were illustrated 
in the above-mentioned example 1 are prepared in the interior of an etching chamber 24, and plasma etching 
to a wafer 5 is performed. 

[0050] While the load lock chamber 22 is open for free passage to the both sides of the cassette room 21 and 
an etching chamber 24 through a gate valve 26, the conveyance system 23 to which between an etching 
chamber 24 and the cassette rooms 21 is moved is formed in the interior in the wafer 5. 
[0051] In this case, the wafer curvature detector 27 is arranged at a part of conveyance system 23 in the 
interior of the cassette room 21, the curvature condition and the amount of curvatures of the wafer 5 with 
which an etching chamber 24 is loaded from the cassette room 21 are measured beforehand, and a 
measurement result is used for control of deformation of the wafer 5 correspondence in the electrode 28 
corresponding to curvature. 

[0052] That is, in the dry etching system of this example, since the amount of curvatures of a wafer 5 is 
beforehand measured in the conveyance process of a wafer 5 and the configuration of the electrode 28 
corresponding to curvature is changed the optimal, there is an advantage that etching processing can be 
started, immediately after loading of the wafer 5 to an etching chamber 24. 

[0053] Although invention made by this invention person above was concretely explained based on the 
example, it cannot be overemphasized that it can change variously in the range which this invention is not 
limited to said example and does not deviate from the summary. 

[0054] For example, it is widely applicable to a general process [ need / as semiconductor fabrication 
machines and equipment / not only a dry etching system but a wafer / uniform / to be rear- face supported ]. 
[0055] 

[Effect of the Invention] It will be as follows if the effectiveness acquired by the typical thing of invention 
indicated in this application is explained briefly. 

[0056] That is, according to the semiconductor fabrication machines and equipment of this invention, the 
effectiveness that transfer of power, heat, etc. can be equalized all over a semi-conductor wafer is acquired 
by maintaining the gap of the rear face of a semi-conductor wafer, and a wafer installation base at 
homogeneity and the minimum. 

[Translation done.] 
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CSS3&B53 tfflE»>x>\MKJ©«WB««iia:* 

U ffl*©*HEfi«©*^Bfi*£fc2H*-*Ci:te:J: 

Ml. 2, 3£fcl±4S3Se©¥«f*g6§gBo 
[M$9(6] tuiB*x/N®Bfc©#&i2itBffi«:. |SIo 
R«©»K»«©jfc*»^6*»)> ffl4r©MlBWK»tt 
©S8Hl«*iW»*-* C tic £ »?, Mfe«BS©^tt£:e 

aucaEfts-s* c t«w«fr«»^5i i eit©¥Vf* 

Ale TOa«OW«MW#fl^l»#*» feat), ffl^r ©W 
1 fBR©¥3»f*§£i§lEfio 

i ©wwf a***.* c ©» 1 emmup s # 6 nrc 
j^¥2»#*x/s©t8S3K»>S43<fctf#ft©4>fc< £fe 
-^©1fffi{cS-^i/>T, t&IHr>x/Niga#©t9ffiiKe® 
©J^*»WSfctt»WlcaE{l:«'«* c t*&mt.TZ 
m?mi, 2, 3, 4, 5, 6 gfett 7 
itgB„ 

cn&n 9 ] m&mwffiiDj&vvt*- * -r s s 2 ©w- 

2, 3, 4, 5, 6. 7$fcf±8fBfg©¥4g{*i!G§g 
Bo 

Coo 0 1] 



(2) 1tif6-302 550 

2 

»«£»■*-««>©■?*«. 
CO 0 0 2] 

Cfi£*©8fi53 fcfc'*.& K7^X7^y^IW, 

c©w»4. aos&**i— tcesi 

CO 0 0 33 kCST, i£*PTtt, ^XA^DtXtS 
OI (Silicon On Insulator) ^X/Nfc^ffl^rns^ o 
lcfl;?T*W*ft S 0 I •j7X/NtiSBt±, fit (E9 
70 SKLT. 5 0~10 0/tm) KSfLT^S, COS 

SXii©Hlu|*IBI*£l^ ^4B±tfJ»©g«*Cf33— 

-t*Xfcf£Of?©jl»H£&3 0 CVD^^y^^ 
tr;^W£:/D«Xfc:&^T6HtK©c£tf&*.£. $ 

*fiflLt#*§liBU ^B6*9t)*«T*-&S-Hfc* 

CO 0 0 4] ^XA(T)gf)a, tt&©£5 4:SO I >>X 

/N{cffie»-r. 8£*©->y 3>">x^-z?tra®fc*sqrfti 

ft* 1 **,, ?XJ-**— *3t>^©SAn^K:t±, SOS 

■fe^*2©riW*lil5jgt- fc. 1 00 /tmefitt±K* 
SCfcsWB»Wfc:Jai6nTV'»«o £©E»>*ti, *>x>n 

50 wfttoiim^tfwut, *g»*fca:3. 

Co 00 5] J^tc, ^x/N©^cp@{tfe«kD*so I r> 
x/N©*fflteffv\ Rt>«©*6*m»*i|fc*:U «>x/n» 

co o 0 63 a*s, t^©#4i{tCBfi&fl!fic«t*« F9 
is. mjS&itjimm&g. bs«j6 1 *p 1 1 ^ 1 8 

ff. rs?«^J 1 986^1 1 ^SlJgijP 1 2 8~P 

133. *j:tfaa:*ttii8iaEfts mm 5 9*1 m 
40 20 H»ff , m^um 1984^1 1 p 6 

2-P6 6. *K©SaRfclE«**lTV»* 0 

Co 0 0 73 

$STf±, •>X7N©St>©^«fcot,^TES^^nTfe 

C0 0 0 83 W;tfcf, K^i'xvf-yyaiBTtt, >>x 
50 /N©iSft$«»«ST-fe»?, ffl«W»«cp3^?£fcl>x 
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■rso ret xit, ^xj\^amifiu^^.h<omtMt^ax 

[0009] ??>tc. ^x^Ngiafca^aRi^^fii 
[0 0 10] -Y^fTii^gfitcfc^T. >>x^ 

m%mT*m&x.f&m£i£-? % c t imm<om t> t?& « . 

[ooi l] ¥«tt9x/\©ng&9 
x/NfEB^tOHl®^— ^oS/Mtegoc tic J: 

[0 0 12] #3SiPi©tMiatttffc*©ffi©BWfctffcft 

[0 0 13] 

Tf2©fc*5t>T*fc£o 

[0 0 14] -r*to-6x *^© 3 fmf*S!igSg»> ¥ 

[0015] i iE«©¥«#§a 

ff:3-&3cfcicj:!>x imffi©JBtt*¥«»K*9x7\©R 
[0 0 16] Sfc, Jggqgti* Sl3£3l2iE«©¥3£#:§8 

aramic^T, tee®£&£5iii*3g©gffi{c£*© 

[0 0 17] Sfe, *%J!§{±, a^S2^fet±3ffitg© 
¥SW*BBigBfc:*3tvT\ SSfiffi©SJg«3t©Mfl[©# 
**SEfl:«-a*z:i:fcJ:Ox rtff©^ftfc#5««ffi© *o 

[00 18] Sfe, 4^SWtt, 2. 3SAcii 

4E«©*»#«JlWtte*^T, ^x/nKB^©®® 

#BB*HU ffl*©«#©&gB©i&gE«r£{fc*«fr«Ci: 

«HB5©««**Wrr*ti©T?**. 
[0 0 19] ^RHtt* i IHR©^f*§S! 

igit^^T, *x^«B£©efis«> ra&ratt© 



#I¥6-30 2 5 5 0 

fc©Tfc3 0 

[0 0 2 0] Sfc, #RIJBtt, 1 12K©^3ii*S 

JSSWKfc^T. £x/N«Bft©«fi®li> W7?(pJ{crI 
»*«ft©»«»«©*-&(**»63a:»), -d^©^«gl5« 

©jfe(«ap©s8a«*wjwr* c t fc<t 5. ®Bs©jg# 
*fflWcRft:s-&at»©t?fc*o 

[002 1] $fc. *£HBli. MttHl, 2. 3, 4, 

5. 6&rzii7mLo*m#M&mmict3^?. ^mw 
>>x/N©st)«*fhaij-r§^i©tfS!i¥©*«^. c© 

ft 1 ©ttW¥R*»6#6tifeiNW*!>x»N©K»)«*«t 
ft©«Kffi©»«*»WSfctt»Wfc:»l:«"e* fe©T? 

fe<&o 

[0 0 2 2] Sffc, *%H^«, m&Rl. 2, 3, 4, 
5, 6, 7Sfctt8l5«©¥J»f«S»*«te*S^T, K 

«iE©^**x**sJS2©tf-a9#a*fli;u 

O t>©T?&5 0 
[0 0 2 3] 

tz.it, mn^z/vttrcityt^zsvixtvmicDmffl 

^WilzZ:-? T¥mw t? x; \©g to U MJgfiSK 
r>x^NfgB-&©IEfiS©J^K*a{fc*"&So c©«B® 

i|£«M*r>x/\©ED«©mBfc«CT»»teStSgLT«. 
<fct,\> 

[0 0 2 4] »>x;N®B#©«fi®©Jgtt^{t£Hi:-3 
#ffifcLT«x ^©^x^KBf?©^^ 
fWfl%«b>U:M^2'ti-« c tc «t o T»^«3i^M-r§ 
agB®©p64s*£ffc£*5cfc#s#*£>nSo c©B3\ 
SBB©#SP©^St±, ffcttt>«»©eil*»x K®^" 
^©f&ISPfc «fc o T¥*f*i>x>\©R D ©»*^ft»c— m 

[0 0 2 5] «Bffi©Jg«Rft:*IISi'rS5?»i: 
LT«, ®Bffi*JRygg3S^©S*S«a©«««:«D-S- 

te-&^^B«3aT?iiifig Lffl^? ©««©^5©ia«*aifiw 

nctT% Sfiffi©^g«:^fiS3IbTt,«fcl/\ 
[0 0 2 6] *fc x *>x^|gB^©«B®^ Wttm& 

&.{tZ*£%<ltlc&K), ««BS©»«*ff*lc«BPbT 
[0 0 2 7] 

[nsfiwi] jkTx imm<o-m 
-rxy^->^eKteafflbfc»*teoir'«TKwr*. 

[0 0 2 8] m 1 «> aj^SWO— SaSWPfe* h*7^X 

? f-^y*ii©«Wi©-«l*^iWfiBH-e* *o 
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[0 0 2 93 M^^>^6<Dfymclt, «>X/>>5©K 
miSttmti rcT&MM 1 t > ±8BS® 3 t tfttfa b TE 

[0030] WfcBSlW, H3g^*:"*6fc:«B 

[0031] c©i&a-, tsbbbi «!>:c>s 5 icgrr 3 

5$M#©ic«® 2 fc«EfltttB©f£« 1 a ^^TT 

£-3xmm®i£wmznzztic&*), £©kb®2© 
>^©«>x/n 5*«fctFFWWi i ©aa^mM©ffifc 

[00 3 2] BBffl2i±, 9P*tt*»Sfe©te, ftiCX. 
fc. l*ff©**&&B«ST*ft6ft*o **, 1112 

?3©E*jfc©MT8t3:3©T?, 4>SaPl a©ffi^$!lfflrr 
«ci:fc<t(?s BB®2©^JgBS©ft^&fWfflre€r-5o 

[0033] T&nm 1 ©4>£sp 1 a fct±. ftm'vvy 
1 1 ^r/rbT, Ea*b*v>atf*ffi»fcSBRanfeipff9 

SEEE^Vl 2, £ 6fcttffi**>1>- 1 3, fcitflSSt 
«giB2©S»)S*=^] > rsS®£D^a-fe>'-9-l 5# 

1 aOEaWWSCtKJ:!), ©SM2©ej$fct±03 
©&J&fi«rf&fi8Pf*o 

[0 0 3 4] «BiB2©rtJBfiHlcttfH!J9»»l 6^gB 
IJntfe 0 , SMKfi® 2 OSff4>M&*IHrr « <r 
fcfc* 9iS8:fciatt©B«B#fc:43tt*^©R»B©# 

[0 0 3 5] BBffi2*i&fc:agB*-&*fca6©4»«£»l 
[0 0 3 6] Sfc, T95m@ 1 ©«f»ffiW 1 aOrtWlC 

B£ft3 5rx>\ 5 ©s d Bfctx**- 5 C ttfajmic* 
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[0 0 3 7] *H«5CT©xy^>^SH©f^ffl© 

[0 0 3 8] $"T. ->x/n 5 fcBfia 2 teBBU $rx 

xs>5©E9:RtB&<}:CfB& : &x*U SK*>x/n5© 
t KB® 2 ©«lffl*««aJTf-*ft»OB/J%©«B«» 
fcfcSJ:5fc:, BBEOtftffl-fe^l 5feJ;t;ff*-b^ 
TBP««S 1 ©^^gp 1 a©rtffi^r 
HNU *lfiffi2*iaSfcttiaicBJg3H£S. 
;o [00 3 9] cdLT, KBS2fc^x/N5©SBj!)^ 

®2:feJ;t/^x/N5©^*mS©ffite{SJffl>L-D-c>. H 

>^ 6 ©rt»*B5a©*2a*te bras^x#H 

Slfc©fflfcaMBB**fflillU BU&#X*7?Xv 
[0 0 4 0] C©B#, <gf®fc:jSCT\ Xy^V^ct>©«> 

KB® 2t^XA5 ©^®©^»«S8^iSat 

[004 1] £©£ -Mc. *H5SM©x-y ^-V^Bic 
±ntf» !>X7\S©Et)te«l5T«BB2©«tt*«<t 

«s® 2 1 ^x^N 5 ©s®©f&s#ts**ti$s-e 

Stfdft!l1Bl*«prBT3&*^J&s fct^LlS. £x^5© 
Sffifcllffi2 fc©B^©tf60#*H{C«t*!>X/N5 

jo (DBA^Otf 6o*aWBftr ■* tfcjWBMStu *x 
3b^t?^So £fc> ^x/N5©SSfcKB®2 fc©F^(e:fe 
Oft&fc * 6 fci± ^X7N 5 ©«®©a(*^^ H* 

[0 0 4 2] ftfe, RBB2©JBttfcbT»i, BHC09 

2 a, H3teflf5^«ti**5ftiaP>'XS!© 
40 »f®^«* itoKfiffi 2bfcLTfe«fcV>o 

[0 0 4 3] H4fc«3S*n*J;5fe:, I&B3B 

^s©s^3asj©««^?i!3-&to-&fc. ^tottS'vr 

^ ^;l/S©Kfiffi 2ci:U #fE»©BB«C>Jfl»-S C 
ttcJ:oT> aSfettlH©B»4B±tnBgB©ft!W*ff 
^<k^fcLTfe«tl/> 0 C©fc* x ff^SPl a©F*3£E©^ 

[0 0 4 4] S&tC, 0 5©BSff®0fe«fcU f @6©sp® 

atceo^ns^dic, iii2d^ H4>r«©im« 

gP«2 e~2 gt'ML, §^«gP#2 e~2 g©ggtti 
50 B«H^ba^B»««K:J:oTSmik:Bfta'e*ci: 
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[0 0 4 5] Z<E>lc^ EmcM7*-£ti%£5lc^ tcbx. 

«*ffl8UtefWW"r £> c t fc J; K> , ffiSB 2 h i: -7X/N 5 
©SE©HIS («g*:Ktfi) *-«lc«MW*«Btfc LT 

[0 0 4 6] fcte, WteH^U*^^ TSPtt® 1 
£gpi a**»©£u:tt«iK £S©ftiffi/Wffi*Stft 
teMBW* c t te J: 0 x Rfiffi 2 o««*Kffc««*« 

[0 0 4 7] 

CO 0 4 8] 4$ttffO K7^X7^y^HH4 s X7 

=?y*?m2 4 a** M2i^ c©s8#*j*R-r 

CO 0 4 9] X<yf^l2 4 OrtSPtCtt, MjS<D3IS£ 

m 1 ia3^rm^vfc^ 3 0 mjsw 28 1 

±SPm®2 8 atfKWSftTfe?), -7x/N5J;:*f-f 3:/ 

CO 0 5 0] D-KD7^i2 2tt, y-h;W2 6 
^/TUT, #-t^yhS2 1 %>&.l$^y=J-l/>7m2 4<DM 

x^f>7"l2 4 H2 l H<Dt^^WiZ^^> 

m^2 3*W5»nT^5o 
CO 0 5 1] jjtv hM2 l<Dfamci3lfZ 

'»a&R2 3 ©-Wet*, >>x/N£9t£ajg§2 7tfIee^' 
nTfc!), *t» h^2 ifr6x»^ya2 4{cga 

5n«->X7N5©S»?tt^fe<ttfK?JS*^«>ff-|H!l^ 
COO 5 2] a^fiWOK^xyf-VitBS 

COO 5 3] WJt*8HB*te*-DT**ftfc»W*Siafc 
CO 0 5 4] fcfc*fcf, ¥3l#«3tE«i: LTfi, 



(5) #§i¥6-3 02 5 50 

CO 0 5 5] 

tofc:*-3Tfi6n*s&**iawih:K?wtitf, tie© 

CO 0 5 6] *^<0*«{*S!3tSe{Cj:n 

-So 

ch 1 ] *m&-mmmv*c>z> K^-fx^^ge 

CS2] *^©-HlifS5 K7^X7f V^fl 

C03] *^o-sisfiwi-??fe5H^-rx^^v^s 

CE4] *5PJ3©-fgffiMT*£S K^x^V^B 

ess] *&w<D-nMmT*&% K"7-rx^^>^s 
C06] *^w©-sifiii^iT-^5 K^-rx^^v^a 

C0 7] *^<D-HSSMT*35§ K7^X7fy^l 
C08] *^W£Dffi<D^Sfie>lT*&^ K^-fxy^yg 
CEH§<DtB0£] 

1 TSIHgffi (^XAfi^) 

1 a =P^gl5 WffiflfiS) 
iO 2 «B® 

2 a «B® 
2 b KB® 
2 c $8MW 
2 d KB® 
2e~2g i&tfgPfcf 
2 h ScBM 

2 j *f ttSBtt 

3 ±gPBB 

4 xxmxa 

40 5 >>x/\ 

6 M&f-^yrt 

7 a& 1 comm®) 

8 

9 fiH^I'V 

1 0 tsam^-<y 
1 1 

1 2 ;giE^-r> 

1 3 mti^v- 

1 4 Sf^-h 

so 15 (^2©n-sij#@) 



1 6 tt^OgPW 

1 7 ^3LJ\^=ryzf 

2 1 At7hS 

2 2 D— Kay^S 

2 3 l$8^2S 

2 4 X^>y^ 



(6) 



WM¥6-3 0 2 5 5 0 



JO 



2 5 ^X/N^-fey h 
2 6 

2 7 ^x/Nso^tti§i ess i ow«^a) 

2 8 £9*tt5«S (^XAlI© 
2 8a ±gPttS 



[01] 



[0 2] 





[0 5] 



H 5 



2d 



1 :TSC«€ 
1 a : 

2 rfilS® 

4 : ifXmXQ 

5 : ^:H-r> 

7 : 

8 :l9Ja$U 



9 : fiSS5-f > 
1 0 : miEE7<< > 
3 1 : 

1 2 : ttEE**f > 

1 S : Eij-t 

1 4 : K 

1 5 : £«£Dfcaj-fe>* 

1 6 : tH&Dfiptf 

1 7 : Oi'N? 5 
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(7) 1#M¥6-3 0 2 5 5 0 



[06] [07] 

16 M 7 




25 28 27 26 28(2)<2a-2h) 



2S:»»J Z8:R5»lSSffi 
2 4 2 8a: ±.g$K« 

2 5 : <>.x h 
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